Molecular properties of local anesthetics as predictors of affinity for nicotinic acetylcholine receptors.
In spinal anesthesia, the effects of local anesthetics (LAs) are not completely explained by sodium channel inhibition. Other targets include neuronal nicotinic acetylcholine receptors (nAChRs). LA affinities for the Torpedo californica nAChR were measured by inhibition of [(3)H]TCP binding and correlated with molecular volume, surface area, molecular weight, and log of the octanol-water partition coefficients (P and D). To understand the molecular determinants important for interaction with the nAChR, ester and amide LAs were compared separately. Also, correlations with the aromatic/linker half and the hydrophilic half of the LA molecules were considered individually. The IC(50)s of the ester LAs correlated better with the molecular volume, surface area, molecular weight, and log P of the aromatic/linker half of the molecules; whereas the IC(50)s for amide LAs correlated better with the four parameters based on the hydrophilic half. These correlations were used to predict the IC(50) of various LAs (including several not studied here) and to compare these values with the published values. The predicted values of IC(50) correlated well with the published results both for neuronal and for electroplaque-desensitized nAChR, suggesting that the results can be generalized to include neuronal nAChRs.